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M JUNCTIONAL DESCIWTVON 
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oT ihr mcr't ty«c*t TV EXOtmcr'a 
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CHAPTER 2 INSTALLATION INSTRUCTIONS 



INTRODUCTION 

TlM l hjj>ln i----. ■ Jr ■ 
tfO*. IfcttaltaTitrti, Wd ptfMHI (Of IMC N 

the MMOO LXOJUiwm Aho imlwdnJ a dm dwyw art 
■aun>LiK«i tof n«i>f*!in( the ici>mrd tint* ttmuiwl to 

the EXOMcikc whI the furwtimi .il lhe EXOftcin* 

wadm utd 1 1 •■ i i 

M UNPACKING INSTRUCTIONS 

Notpeculw 



rW*rn«»| hJ (he pMiiflg lew. »*nf> IN M a* Ac putt arc 



•«er.r..Mhr» V*.i«t It the ihtpfmig C 



| it* nndtok - h 



The F-V*K*<t tbtuU tw imp, 

rr»*H Jntprti the f 
L ■ * MMrJ p«n* «»d ihe pruned cwcvii 
» h* f«r>«>nl damfr Immki t*r nwffw to 

. b*fl. « mutinj fiirt*. IjMpCtt lfct fl bfcl fc» 
1 tntuljlion and lirulm * r»t» 




, .mm.,,;;,, VAC« 
The tnpvMKH) .4 ihr npwaeJ m,,W» t» J-fu^d .a 
then mrKtiv. .^N.IU H ri» MMd 
2-4 I DATA TERMINAL CONNECTIOMS 

The inc. *■> the ^ptwe nj ««f»C»» *K 
EX«U»cf *.* « AMU3 Trkt)pe-ttt*f .TTY, or an 
llat-M TWTTYauiBHdiblh: 




the termini] aim] f**rifripti ? ■* 1 2 ducuuc* ihe RS 
2J2C tMCRUMHMlHMH 

2-4 I I TTY Ci 



The r.XUKciKr \% c*p«Mc uf working with it 
TTY r*n ht«LngiM*wuiK readVi/puncb cumml r^pvbtli 
t) . rum* vet . Ih» h a kwg «d wmU** iteration w here the 
inn bm to ■■— itK MB hn Uttl «iMaA« 




ie*Jernioiml uperaljon 
ID IW.mn|Wih.m 



i fa tallKkpkl and JO nA 
I idmi Appraki B >!«. 
I a TTY irmiiul l.J.t mm« l.np 

i.Him 

a. if a 




M*m»««ctn taM. IB b* M 

4Bd IV TTY ICfaBBWi r vc ihr I 
Mafftvd »«b Iter EXOftma 



.•4 I I KVZUl 




TABl-K J- 1. TTY tXORdser 1 



PIN 


MdS VI 




NTMM1 


MM MUMt 


SIUNAI NAM! »ND DESCRIPTION 


1 


MRlAE 


SERIAL DATA COMMON - Tin - 1 2 VDC .(Bei ptvrvwlea the tanal reman 




DATA 


for a TTY data arrmiTval 




COMMON 




1 


READER- 


READER CONTROL — Tim vpul pfov.de. lh« OTrnrol lo operate the paper 




CONTROL 


tape reader on i mnd.r«d TTY data terminal unjer MPL' cocarol 


t 


SERIAL- 


SERIAL DATA IN - Trnv line accept, the .nput from ■ TTY data terminal 




DATA IN 




i 


READER 


READER COMMON — Tnii hoe 1* connected lo EXORciver ground Thi. pin .. 




CUMMIIN 


alio connected lo pin 5 in the cable 


i 


TTY 


TTY — Thl* line indlcale* whan a TTY device » connected to ihc EXORciver 






Trill pin iv connected to pin 4 in Ihe caNc 


6 


SERIAL* 


SERIAL DATA OUT - Thai line Irenvterv lialj lo a TTY data terminal 




DATA OUT 





•The EXORiner ptov.de. .he necevvar. dove lot Ihe TTY data I 



; J : POWER SI PPIY CONNECTIONS 

The FXORc.ver power vupplv ma> he ii*. 
rirurrd lo accept *3 lo 135 VAC. 1 1 10 VACI Of 209 to 
2)0 VAC |220 VACI tapwl vokafe wrta an input fre- 
ouenc* of 47 to 420 Hi Thiv power vupplv provrdev the 
F-XORr.aer with - » VDC @ ISA. ♦ 12 VDC g 2 )A. 

mt -II VDC # |.ja rYarajnpt. 2-4.2.1 dtunuve* 

conf.tun nf Ihc Dower Mlpply fori 1 10 VAC input voltaic 
and Para-raptl 2-1 2 2 divcuwev conf.-unng fot a 220 
VAC It 



141! 



120 VAC Voltae. 
Enron, M ml J-4| 




; J ; I FW« Supplj 110 VAC Volume l onoff 
II Refer in mure, 2-3 and Ml 

la] Connect one of the power hoc* 10 pittt 1 and 2 of Ihe 

Iraavfonnrr lermtttal board 
th> Connect Ihe other vide ol the power line lo pmv J and 
4 of the Iran.lorme. terminal hoard. 

fast aa dimmed in Flavin 2-t 



lc> 



ie> Connect one of the power tinev to pin 2 of the It 

format power vtrppf* 
(hi C owne d ihe other power tine lo pea 3 of tha a 



I and4ollhe II 



i id Fi|ttre 2-1 
M INSTALLATION INDUCTIONS 

The user hav Ihe option in purcha.llr| Ml 
EXORclief ol purchavtrts the devk top venioti or the rack 
i 2-5.1 dtvcuuei tcllini vp 
I Mjj diwuvw. 
h 2-! ) da- 
le, into Ihe 




1 2 



TABLE 2-2 I 



PIN 


MI.MI 

MM:«mii 


HCNAL SAM* AND PCSCWTIUS 


1 




POWER OKA NO Cunt, km U. - 12 .0* •— <>« TWt l« amta • 




OND 




] 


IKtlVE 


RECEIVE DATA - Tin umt>f>*i^ tnn » RS-2J2C OBRMUt 




DATA 


WW 


) 


TRANSMIT 


TRANSMIT DATA - Tku tH n-kn la>ii RJ 2J2C WfJH 




DATA 


tcTTrunaJ 


« 




Not used 




CLEAR TO 


CLLAR TO SEND - Ih*. line l» * tujh le^et when an R5 2>2C d*U tcimifiaJ » 




SEND 


connected ft the PXOftvufi mfi*mi iht lemutu) to irtntfer dm 




DATA SKI 


DATA SET ftf-.ADY — Thiiiint n a htj h lc*cJ *twn * RV 2 HC <Uu wrtmnjJ » 




HI M>1 


ii«nc^inl k. ih IAUKlmi md ^m* m ihc intmnil dw *c K.X(««tff it 


] 


SIGNAL 


SIGNAL GROUND — T1m« Ink provide* a | upul cnawmnt » die 








| 


CARRIER 


CARRIER DtTfcCT — Tin* tMK n * hog* WxJ »hctt a RS 1>2C dab mml 




DETECT 


» c ooftrtcd to the EXORom and wdKtan dw dM EX Cttcwcr h« delected the 






earner uynad 


9 




Not uwd 


ID 




Not vtcd 


M 




NotBud 


12 




Not wed 


IJ 




Not Hcd 


M 




Not *Md 


15 




Not uwd 


16 




Not u*d 


n 




Not UhOli 


ii 




Not sied 


IV 




Not used 


10 


DATA 


DATA TERMINAL READY - Tfcn line tiwn *e RMftG dan ™n*l 




READY 


lir-alrii Th« d« dau uimuJ * iwd) 


21 




Not aned 


23 




Not taed 


11 




Nottucd 


24 






:> 









2- 5. 1 RACK MOUNT! NC INSTALLATION IV 
STRL'CTIONS 

In selecting the site to mouni your F.XORcj>cr. 
make sure you provide adequate space in from of the rack 

to allow ihe EXORcuer 10 be fully extended the 

rack. Also, mourn ihe EXORctscr so that you hive easy 
access M the EXORciser module* * hen i he EXORciser k 
extended from ihe rack 

(a) Mount the LXORctscr in a standard W retma rack 
(h) With ihe EXORciser PWR »wiich OFT. connect the 

EXORciser m the selected power source, 
rc) Conned the selected data terminal to ihe EXORciser. 
using the cable constructed in Paragraph 2-4. A TTY 
data terminal is connected Co EXORciser c 
J3 while ■ RS-232C data icnranaJ is c 
F-XORciser connector 12. 

iiionaj modules in . 
2-5.3. 

TABLE TOP INSTALLATION 
iNUKUtiftlN 



« and a R5-232C device is connected to EXORciser 



«0 
2-5.2 



In selecting a tiir to place your E 
&e led a me where you have easy access lo ihe EXORciser 
front panel and to the EXORciser modules 

4a I Place the EXORcuer in the selected bcalion 

(h) With the EXORciser PWR swilch OFF. connect the 

EXORciser ro [he selected power source, 
(c) Connect [he selected daia lermina) to the EXOftawr 
using the cable constructed in Paragraph 2 -4 A TTY 
daia terminal is connected to EXORciser connctinr 



<d) Install the option*! module* in 

Paragraph 2-5.3 
2-5.3 PRINTED CTRCl 
INSTALLATION 

The installation of the optional EXORciser 
modules is discussed in iheu supplements to this manual 
Since each module » offset as well as keyed, iherc is linle 
chance or installing the modules in btckwurji The 
EXORciser bo* perraiu the user lo install the modulo in 
any of the 14 card slott; however, modules having wire 
wrap Jackets require additional spacing between card 
slots The I4tafdskits an illustrated in Figure 2 5 Install 
the modules u folkrwi: 

(hi If the EXORciser is mcunied in a rack, pull ihe 
EXORciser oul on i t* eilendent lo gam full access lo 
the duii cover 

<t» Remove the dust cover from ihe EXORciser The 
r*clt mourned dust cover is held in place by four 
screw, kxk fasiener* while Ihe lable lop dust cover ti 
held in pUce by lermori clips 

(c| Referring to the module supplement*, inswll ihe op- 

Ml module* into Ml selected card slots. (It it 

asiumcd thai ihe Debug and MPU Modules are al- 
ready installed in their selected card sblft.) 
NOTE 

ll is recommended lhal the duM coven be 
placed on ihe EXORciser when you are not 
working on the EXORciser. 
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TABLE TOP TO RACK MOUNTING 
CONVERSION 

The Mk>wine procedure*, dlwiru tomtmai 
i>K I UJK.i.ci linn it, uhir top ,er,:i.n in .n rituk 

ted vcoitw Fijurt 2-9 tteptcb an eAptoded vie* at 

Ihc MMc lop kit ami Figure 2 lOdefncK all exploded >ie» 
(if the rack mourning ku 

HI H Hi- l.iH.- Ii.,.k, il,.. ,. IheEXORi is.,, i.ilu- 

rrvrn« order of Die inde* numbers in Figure 2-U 

IB) liwall ihc Rack Mounting Kn «• Ihc EXOKciun In 
ii.i- heqocnce . .1 ihc indet number* in F iyuri- MCI 

RUCK MOUNTING TO TABLE TOP 
CONVERSION 

The fcdkmtng procedure*, diwmt converting. 
Ihc I: \ORt net Ire™ rt» rack mourn i n f. i erwon to iti lable 
Inc- >rr*ron Figure 2-t dcTJvn, jn exploded tin of Ihf 
laNe lir) In and Figure : lnJep.sweipl-iJeo ttrwof 
the rack na-uming IM. 

in lM ihc rmk mmtt§ kx fpiw t»t EXORtnn 
in rhe ,r , w order ol the indrc numben in Figure 

MO. 

IB! In.ull Ihr laMe top kit onto Ihc EXORcner in Ihc 
-. roueiwc of tht mJei number*, in Figure 2-9 

14 LXOHclucr BUS SIGNAL 

DESIGNATIONS 

Tible 2-6 nlcmnir > each ill Ihc .ignali „n Ihc 
KXOkcncr hi., ill, pin r. mm . the ugnul . 




tabu: i-i. 



n m-iio\ 

RUN The RUN ndtcator it on when the EXORntet it miming the laer'a | 

and tt not on »hcn ihe EXQRcrter u in EXbug (Upper 4K of memory) 
PWR The PWR (PnWcR) mdlc«l« indicate* (he Uatui of the EXORciser PWR 

InJwaiot keywirth The PWR inaWMor li ON when ihe PWR iwiicb » ON. 

AUX The AUX iAUXilwyl tod**** n m-i utcd n thi* lime (Wired in cable 

harnctf and available on ihe |Ml Kate MlmtuJc) 
RESTART The RESTART pushbutton twrh 
Swilth RXORciser The LXORtiser on 

ib EXbug control program. 



The 

EXO*ct4er from ihe i 
■u EXbug control f 

The BAUD RATE »»rtcfc atto»» I 



ivm i \w\ v.muh s urn, .» 



SWITCH 


switch function 


1 I.IK K 


Tliii iwilch .kin othct ihe tXORci«l . 1 MHl iiuemul clock or m nuiul 
ctock The external clock inpui is loceied nn loonl the MPU Model and providef 
■ JOotunlari 



TABl-F J-3 rulm Mnduk S-Hicfe 



.SWITCH 
NAME: 


SWITCH rTNCTTON 


EXBIJ'j 
Switch 
SC"OPE/ST(JP 


The EXhu, S.tlch ,n the ON ro*il,™. enable, .he h\<HU,«, ... c.cvu* .he 
EXbtur Firmware 

The SCOPEttTOP ON ADDRESS MA*, in .he SCOPE po..K». provide, 
i u.^ .nep, pul.e on a .eleclrd aodreu Th„ ..uefc. .r, .he STOP OS 
ADDRESS pouuon. inunxn the PCORcnH «> nop on ■ KkcMd menory 
aodiev. the EXORdia *top Ihc nul pmpam milium™ 



TAWJ: J-4 KXCMelw, HI S Sep*... 



PIS 


SIGNAL 




MMBFR 


stSI MUSK 


SIGSM SAME ASH IrF-SCRlrHON 


*. 


- : ■■. i x 


* 5 VDC nod for the module** drcotti. 


II 


♦ J VDC 


+5 VDC utcd fot ihc module'* logic circuit* 


C 


H VDC 


+ 5 VDC mad lot Ihc module . Iobk circuit* 


P 




INTrLRRLFT REQUEST (IRQI — H» ufhal reqocu. dui * MK' imrrupi 






truuence he j[eftclatcd w nhin the fnacfainc The MPL' will wail until it complete. 






Ihc curttnt imiruclion that it ■■ etccuung before II rccogturct the rcquetl At that 






time, if the in.er.upl mut htl in the MPl. eoodiboD code refute, ki not set 






(interrupt masked), the MPl will he em the totemten truuence 


E 


NMT 


rK)N MASKABLE INTERRUPT INMII - Tin lifhej rcooetu thai • Hon 






ma*table interrupt he generalnl wilhin the machine The MPl' will wail until It 






complete* the current irulrucltoti that II u rtecuting before .1 rcvogours the NMI 






.•final Al that lime, the MPL 1 will nefin II* noe rntiUbie interrupt tcuucncc 






The EXORciaeJ FXtnur Firm*, air tuc. the Mw-maiaahie interrupt for it* Abort, 






Run-t*>raMn»tfttction . and Stop On- Addrc** function. 


P 


VMA 


VALID MEMORY ADDRESS I VMA] — Thli output air, lo .he Debut. 






M.idule (hat [here it a .altd memory addrett on the addtr** hut Thi* Mgnal a) rati 
Ihrre-ualr 


H 


OM> 


GROCNDfM s 12 VDC 


] 


42 


Phioe 2 (42) clock tignal 


I 


OND 


GROUND foe : 12 VDC 


L 


MF.MCLK 


MEMORY CLOCK fMEMCLK )- Ttui uinal .. Ihe ham cksl freowenc, tnoi 






hv the MPL' Module to jrnctate it* 41 and «2 clock Mgnal. 


M 


-12 VDC 


-12 VDC for u.ve with utei't custom dr.igncd interface cjrcitttrjf. 


N 


TS? 


THREE-STATE CONTROL iTSO - Thri lapul. .he. tilth, place, all of the 






.UVIre^htte, off or tug*. impetLrrxe U«e The VMA and BA wenal. w iU 
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- 



r 


M 


BL'S AVAILABLE lIAl - Tk« (Nil •odakli mitfM >ipul »iD numlll !* ■ 












[tui the tdtni bin n r*ul«Mc Hm) *ifl accw i' Ac GdrtWl b*f N HI At H*M 






[bnuiilk MPl ii .n «. WAIT WUU n • mill "1 <iemi<l| 1 WAIT 






iMllLlill Alt*—. J*. MTV III! M)«tMII.J|.l.l». 






<*T omc *a4 ^cr e^pff* k> Ami MMm^My mm In I M AMB ^ t - ^"^ L 






o* K.1uling IlK RF.VTAItT t MI'iRT i»itifir* reiTpiw* the Mr! frr*n 'Jv 






WAJT Wtt 


t 


WFMRt» 


MEMORY READY iMEMKDYi - ThM MfHi. »mm pituM. imiet • 






mrnx*> r*ftwh operation AT All nam Ar MTV MnRnlr a WWM ■■■ 






IFiwntinf ill 4T Uld 43 clock ugnali 


f 


1 


REFRESH CLOCK iREFCLKl - Tin n|Ul » rrwiurd b) Ibc aynunK 






j. ■- » ■ ,l, M I MI L imAiL* tlwm mllj n _u jt In 

MCWKy BOOM H<n| UK*! « WW mulct TtlWUl RniiK ' ™ * ^ 1™* "> **» "> 






"iii.iifi « metTKirj 'T'^mn on ilv il>njmn module* uird u ti*v* refmh 


T 


• 1} VDC 


* 12 VDC to nt » nil »**t • cuttnm dcufAcd i«K«fK( (iiradrj 


B 


■AT .12 


BATTERY *»: VOLTS (BAT • t2l - T*w Btt -> wm^ EXO*t»tf apm- 






itrtV it • II VDC ttvtn the KVORctwi pu»*i tupply If iht fcX OR titer rt UUR| 






twttert h«s » *v atui the pmrft wppl; n ItBWl a(T or * p»» t( f *il thtwM OCCM. 






ihw pom twitt? pt»r» * 12 VDC N*nI« 


V 


STOTY 


STANDBY iSTPBYl - TtatlMkr n ■ tw» kv»l 4un»f ■ pirnt f«l IMMM 






wd » hi|h k+*t dwelt* Mfait EXOKciMf r*4l**m 


» 












V 






z 




v.* u*v: 


A 






T 


ONO 










75 




N'X u-r t 


1 


1 11 A 


Bt'S AVAILABLE I BM — Th*i line it [Wiwni «ttly when «n Etalujin<n Module 






rt pHuTfl M 0K E-HOftjftC* T**l"" -StgMl it IHM A BA OS pM f 1 F 


F 


lO/Hl 


OO-HAiT - Ttui line n ukctf o#ily **>«n u | » *Ju*fTUfi fctnkilc it plKed «n tht 






EXOfeiter <h«Mi it miw n G/H MW4 


H 


D 








d« nmhT tef-tc* rV MPl * otter pl^ » wMn » *t 






EXfMntcr TW dMj hit dn»tn un ihrtf mmktic mt in ifcnr off or hijh 






i mpeawm kmc **« «m ■* *m »w*aei»i*fca^tfafMtj 








T 


DT 


DATA IUS (D7) - l<w m bl «■ fl H 


K 


IE 


DATA BU* lD3l - WmmDImPiR 


I 




DATA BUS <f% — Sirw uRmPIK 


M 


A 14 


AUDRI HI S iAUi i"h.. «lvtrr« hnr. »hcnfn*hkJ. mntrrit the MCI 






T 1 ''^' tTl c k *J flV i^fTpirf Hi Aild Ihf pluf -in Iii-k1.ilf\ in ItW r^ 1 li*- n* 


N 


AIS 


««XFiS BCS iAUi - Smm ■ AM o. fl 5 


7 


A 10 


ADDRESS BUS (AIDI - Smm u AI4 on PI M 



u 




ADnfiFU 111 A \ — Sim u A 1 A .1/1 f 1 ,U 
■'i~ cii •>. .t i ^ » i ..aim a. n ■ * ui w I • w*. 


I 


Ao 


ADDRF.SA BIS 1 A*i — Simr a. All M f\M 


T 


M 


ADDRESS IL'KAII — SHlAHall M 


U 


M 


ADDRESS MIS <A2j — tmm m AW m ttS- 


? 


Al 


ADDKESS BUSlAII - Sana m AN on Pl-M 


w 


GNO 


GROUND 


■J 


GND 


GROUND 


7 


GNO 


GROUND 


i 


»J VDC 


♦5 VDC ml lot Ac nMi'i ,»m. 


i 


+5 BDC 


♦5 VDC mti for nv fuli'i tor*, cue*** 


1 


♦J VDC 


+J VDC yart lot Da m.«kile • tof*. circuit. 


4 


O/H 


GO/HALT lO/Hl - When On. inpul t> in dv hi,h vl.it. the Mfll will Inch the 
i nil rue ii or jiMmini tty the pfitgnnt hkjuiot <ukl >iin r icutinn When !•■*< *>li 
*ctivu> t* il* MFC' ->0I b* bai4*d TTm npM t» Itvel *cnmmv< In ibr hstit twdt. 
the N<Pt >i(] Ki^ail ft* code* w irntrvKlx**. bws a vmaiiMc will he mi b.jh Wvrl, 
• tkbd mLMMki j tdatant tJtfl be M In Wwtl . MbI ifl <sfan thru mjh lines ** ill he in 
Ihnr off nr bvfb hB^wi trWbi 

The K*h bat mi pe km • *» tlkt I wife of the ph»c oat cktct (41 1 to 
w« tMgfe iw»nirOB« opwiftow If th« tmh her don hi p k»» •ntfi At* 
■r*itng fd(< »rf *e pctuc ofte ctw.-k . owe or two iriUntction opcr.tH»m rrwi> retuJl 






deprodwj 4 wi —heri ihc hull lint roc* U'* fcl>ti>f ici the phasing iif ihe •zktxk 


| 


rj-m r 




| 


WW 


•cMcd 1 "*" *~ ""*"™ . ** EXO *™*' MST * rr * 

RKADrWRm (R/Wi - Tin MTU MHPM lajari Mitriii K> Ha EXORcnc. 
plug-ill moon*, wheltw Ihc MC«*0U MPL' |> pcrfoftnin, ■ memor, lead ihArhl 
in wtile lti.wl i»priilnm Ihc mionaj Mendb. hide of Ihik u|iul l» feed lhi|>> 
Aho. »hcn Ihc MCM4M |> hilled. III.. .i t iul will be in Ihc md 




« 


Pt!*K : ckK. uptU 


1 


GND 


GRODNO be 1 12 VDC 


g 


CSD 


GHOUND W 1 12 VDC 


10 


VUA 


VALID USER'S ADDRESS 1 VL Al - T hn nciul . .hen h, f h. .mlc.le, lfc.1 -Be 
litai on die cddie,. hi. n end ihc K.XORl.^i i. m icUTCUini if. 

"^rT".,. m -■ mm | 


II 


-12 VDC 


11 


REFREQ 


REFRESH REOl'EST 1 REFREQ. — Tim ufweJ. who km. inauan • mmwmory 
ntmk cyck at ny d>wcMC nMcnor. ■ i wllpi 0wcm< Oe .Uweh uwuaw dw 
MP1 Mnoole i. artrfwird liuen acwccHA| Ml 41 mi 43 elnet Hfffwh 


H 


•{T GRANT 


REFRESH GRANT (REF GRANT) - 1». v t iuj. .fwo h,,h irnrram Ih, 


M 




Mm lued 






Sen ««ed 




+ 12 VDC 




11 


BAT »1J 


BATTERY * 12 VOLTS I BAT * BJJ - Same id BAT • 12 on Pl.U 


II 


rrso 


Three-Slcle CvMiol iTSCi - Tn*. line r. pRtcn aely whn ui Evclucnun 
Module it pieced in Ihe KXORciief chni.li S|||UU a lame a. TSC m PI*N. 






Nonaed 



2(J 




Not ottd 


21 


AC OFT 


AC OFF — In i utrn uunt talirr* hKtup. thii tifnal indicavt wheft at pontf 
it nwd (ran Ihe primary o( IB* po»tr tupfriy UMltemct. 


a 




So. s«l 


21 




Noi Med 


2* 


CND 


GROUND 


25 






M 




Mptaaal 


21 






a 




Noi utcd 


20 


Di 


DATA BUS (Dl) — Same ■■ DJ on Pl-fl 


30 


DS 


DATA BUS (55) - Sum ■ DJ on PI H 


11 


» 


DATA BUS (E5> - Sunt u DJ on PI B 


H 


B 


DATA BUS (D4) — Sim » DJ on PI H 


)J 


AIS 


ADDRESS BUS (AIS) - Sun u AI4 on PI W 


M 


AI2 


ADDRESS BUS (All! - Sunt u AM on PI St 


JJ 


All 


ADDRESS BUS (Alll - Sunt ■ AH on PI 51 


M 


At 


ADDRESS BUS (All — Sum ■» AI4 on PI W 


>7 


AT 


ADDRESS BUS I ATI — Sunt u AH on PI W 


M 


A4 


ADDRESS BUS IAI| - Sunt at Alt la PI U 


m 


A) 


ADDRESS BUS lA.ll - Sunt at Alt ga PI H 


40 


AO 


ADDRESS BUS IA0I - Sunt at All o> H-H 


M 


CND 


GROUND 


42 


OND 


CROUND 


4) 


gnd 


GROUND 



; 



Ml 



CHAPTER 3 M6800 SYSTEM EMULATION 



INT«OOUCTK)N 




min| Minuil Tim chi 
leinn ikmliipinjt ihc hardware, 
Mid (be pl*;c «f Ihc tiXOflurttr in ihit tyucni develop 
mem Thi» t'haplrt dn»prc«nt» preparing, ihc EXOfttiwt 
R' emuiale i r«rKimn«iI) JupluaWi Mtd dcNig Ac ncf * 




i : MMQO EXOHctwr 
OCVELOPMENT 

tymm. Ici ■ Ikm re*w» tfw p*» 




Mtd k Nnktfw£XOflciKrwtllHm(Mif;lheacHgfieflon ti 
thould hr FKteJ ihm i!w tytlrm doijin prucctluK* p« 
•fined »fic JcvrltfprJ lof diuruwton purpuwa otdj. 

i: i i>t-vni>piv. Mif mx miK Ttit 





1 10) Rebate* hti iyMem to production. 
)-2 2 M4M0 h'XORrfccr IS SYSTEM 

1%ajEXOftci*«. ifWTOfk tft af9*Lrt) t»d 
a Mar'a i> w> hanhtair lad dchog > vacf't 
■mil) tegWvt** haa* r e aayicd f or an nfMtt » <,t» 
»rn»ci « prwottpcitl aftddehaf hti »utn The infwm 
t w* hi» 



hi. tytWM He M) IWHW, haM K> COBtlfWCl tpvcul 



Tfc> EXmUiicf pmndct the p 
> funttkiintJ »ytfem i*i *huh in Jr-ii if hit lytlcm 
tnfiwarc The advantage! of the LXORciwr In the pm 
cfimmcf arr thai the kX< tttctter permit* him m atwrti 
hlr edit, and mmfel) tut pmcrim on the *.Tual hardware 
and la rrahMtt In* puip—i wwg Ac own mp* 




« Vtcfc * up* hv • 

• runch trrcorrii iht eonienit ctf the 



ih. ..Mm. «v . 



J-l 



I dK EXOfcciM* oti * tpvvif k mrmur) adami 
to • MO i pragnan 

• Pr v totof m oialbMtapr fnejer * • tdKtod 

■ < *k ulai.i. K *e ofhci «n ihf nUutt addrcumf mk 

• InMfting, displiyng, n r breakpoint* in - 

m 

of HikLiiijf ihiuugh a uKr'i prnyrarn under 
r ncmon lor ■ «ftctf« bit patter* 




the UOIlCttCf. be be to 4 

purctw* hit own iywem deteloprnrni program uvini at 
IwM pan of the EXhig lutiwni 

Now. bti us rvvw* MM tyii 
pracn* uuof tbe EXOfUnci i * 

IhDffiMibjstyMaWhm In tt» def.tuiu. he 
■tot* 





<7lfcaJe««wrj ton mi tvaJtaton hn i>«cfli 

Ml Mrtung csvimnmeM Altfmpuawibt 

m«) he uoetd ,n the F*(>M» 
(I) jwtoh the pCDdkKlKM 

haa ROM> maor I v .» i. 

*i* the EXOfUtw ton .nhe 

«*ed m debuumt ,h * »>«vm 
.'J.i ...1,1-mm-. Ihc hjruV*rt *i(h 





ibi I ..fseihcprivnJiJFTi.ntluf-rf: .n*ullih,| V* 
citer module* m ibr wricvu*! F-\ORciki ivd dori 

tct [>eifiTTiin« whclher >uu irr jtoing toute Ukc l:X(>K 
unci ilnck or aneitenul clock ih yiw ttjvleai Sei 
tteilockiwuchSlpnihcMK A, 

<«"< If ttm art BMttg Mi ritor 

(M fc n ^ u i c) is be meal m mm rj ■■■ 
tei Ccawci ib* oml clock »< tw wpi M.v 
<f» CoMHct the EXO«crw to fa uw . mm, 



kllNG PREPARATION 

TV Mk™ inr. panynprM are provided id at 
uM yat in ptrpannf print rim Thew paragraph* art 
a iuttf4rmrnr n> the M6K00 Mn nxofrpur t Prrtframnunj 
Manua.1 and art iMeoded » a guide Aiao. (hew pan- 
f 'apo» dmtm the oentueud imhiki only in fCWnW 
if inn tfttb c^tanaj jnodbtot iMMjue pre 



m Mn iiliJttt m iH U l i 




I k. *.K VMMI s, . CONSTRAINTS 
Thr EXQRcncf pUc«i Ac folla*«f n» 
MMHteuKrkMthtiiiiMfAflXhf fnm«t 
■ HiaiWM mcttor) k)c*ioM WOO through f HI 

• Tt» CXhi« hnnwvt mr% itm MCMOO MTU'l NM 
(r*» MuUUt-bwrrapi) . 'i 

• TWCXlMiFnnxRinBiWMCUinMfVtfWI 



T>« DFBUG UN ... ih M.^ufc 

.»■•«. *» UKI «>K Of M U» tt> | 

Tht» I 




If tiu ha>r j nomnn at yum program *Kn»« 
Hl"i »r*i *iih Mi <lrfcuf il imn« EXfetf. ■■ ft mom 



M i l 1W| iMhiMi laairrapli rayitiihi* 

TW t \ORcnei EXbuf uwr» d*r 

MCUCOMTU iSWIc 
Hat mi » pnfna (h^n|* * I4i Yd 
LXUtUm* » n ikH ■ uaer"* ■ 
IIMM of touag Hat t.MMoMr i bu^ 
aiff) \1 ym *»•* 



la} Uuh| ihe MAID MhixX) Ch*n»* Fiuvtkm iPara 
cnpfai M and 4 1 1). change the irUcrtupt ikm in 



NOTE 



.X Ihe RE- 



START of ABORT **.lsh. 
t uld u*rt power up routine and loud* *J> 
. Ill V tnd I 1 1 H - ilti ihe fcreaapmni 
II >raj are rvttkWEiag 

" t and aK required to 




lei AMn^vim 



itm ear EXbag areakpnni fu 
14 11 SMI |S«KMMlutMc IflUrrupi < 

Ih> EXORtucr EXbug tulTrwaaa ■■>* Mi 
MTbftnO MPV 1 * NMI capability in ib Abort lunciton. 
Stopon Addm* turxtMin. and Run One lniiru<:lmn Ira 
tun You <aa uk ibf EXORcttet w evaluate a 
nrtfi ina*laWe inirmifii mvfiK *i ihe c*penMr *rf kwng 
I ha EXORciatr't A Son. Suip-On-Addms. and Run 
■ w Inuruciiun LanahthlK* Il >ou *iU> !■> < 
' ll 

Mf» 

a 4-fl *nJ 4-11), change the maeirupi vacant >■ 
• FFKT I MSB I M| FFFO I \H | to 

■trfl 




IMC and HrFD »<th tar EXbug non- 
maiiatili imrmapf routine ww jddre** If 
MM gag f«Ju»hrj aaaje toft* are interrupt 
MX*jftC and are required to acTkuac ow Of 




1 IM M PROGRAMMING 
CONSIDERATIONS 

Tfeai HC6S00 
ihe top right addMMO of 

am ttt interrupt tecum a* foflwi 

• IRO *«a addrewi rT« and FEE* 

• SWI ho jjjihfiici FEE A and ffTO 

• SMI inn addac**** FFFC and FEED 

• RESTART ww adiwiiri FFFE and EFT* 
The aw M Jflafning hta ajraien 



maac Hi lop o* 




The I xi-.. f-u 
-ni'H atiricUipBddRM>iriihcuWi'kpio|Tam Ihai 
n, Ihe EXbug Firmware »lumtt ihat the uter n uunj 
.uih ^irreu line* 2' 1 and 2" through 2* to the wi'i 
V*Urm I wff ihi\ addmiing tonl igu rattan . the «>Um 
ara ■ Af->. aad S3FT appear to the MC6S00 MF1* a* ad 
jaajajj RTE and FFFF 1 Use MPV RESTART v«w 
iddnjui IT >ou arc waj an addrnt rther than w) V a* 
th* mp of a*e bm*"* t>i*eaB. yon • -li aa nahrr the 
aanttan up of addrcaan » d t a enh ed Parafrafdi 4 - 
Ala*. a*Kt OBM ahc EXOSoacr RESTART »**■ ta 
■tMaf. aW BpOMh pcriwaai*»«*d-«an 
WHM aad rajnakm ihcU Jf the aaet • 

t+mm » t>»*cr) krot «Jdmw « • 

..ih P.fa(iaph 44 




ROM * g the top of yoa« ■MtfJ The aap of aaraa 
twy of flat ROM* aaaal araacar to 0hr MPt m addnm 




Id) Jf^r^wcm^u.iniMCM^rVrirAetalli 

Adafricrt IPIAI auian four addman ror tach PI A a* 
<imnbed .r the Mf*OC V 




In in miluli/ini mmm >hr £XOH<i**t ma* 
fen the IRQ MM hUth frtun the «fl » ptojram k> 
Fl aBd HM TV tXMtmei. 
n HQ lining lUOffHHfW* 
from * penpheiaJ drwe Id the MCMOO MTV' The MPt 
toniplrwi the LiiitrwctttM) il it ettiultiif he due ii tetuf 
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l I 1 tnter 4 Ot {CmmAfc Rrlurn) chmevr. 
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turn* ia Uv MAID fuKbott Tbc Knwiii prats 
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Rati S**>Ot) AtMnrss IM 
(41 EjwktJHnamiH 



STOP 



l-l HAIO 

ww oo«i LSJ 



EnrttOfj on StlwtJ Scope Mf tSSi 

M SB she SC0PE;STO« ON ADDRESS i> nth <s> it, 
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etMimre) diet I V EXOftcitcf it n» the MAID fu 
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CHAPTER 5 THEORY OF OPERATION 



In «■ *« WKmmm i m**30T> mt mm * m ■ 

. . n. m I wodtlp TW EXObaav M ■ 
aval tool My *e toaergnmd r* ■ «anety of ■; 
Ma •>* a »*nery of optnaa Ton chapter, nehe* tfeafl 
dJtCMuag catb poMiMc conf igurubon . Oiuuvwi the 
h**K I \< Htuwr »i* each rj*p«n (eicept Ihe *"irr*np 
Module! ilmuwed in ■ wppkmeni to Ihii manual Tha 
bauc tXOtUlter cornet eutupped *i* an MPU \t. ,ini. 
^Paragraph VI). • Debug Module (Pwifnpfa 5-S). lb* 
Haud HjIc Mudule (Paragraph Mfc and ihe Power Sup- 
ply (Paragraph The DpctoeaJ Wirewrnp I 
(Paragraph VII it kirn diMuued in [ha c 
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hasty Pirn IV M0 
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INdRmwi hut and Ihe FAbuj Firmware tach<>l lhf»« 
module* I* built aftiund ihe MbtfUl) M*cfociMnpaaif ISaa* 
lly uf Part* - MC MOO Microproccuing Vwi (MPU). 
M' mm Peripheral Interface Adapter (PlA). MCM6II0 
Raadom Acre** Memory I RAM) , MCMttM Read Only 
MiMf (ROM), mat MCobJO AtyncfaeorMMn, Otnimuw 
utm bkifKf Adapter (ACTA) 






muiuiaw Jiffvtlj wim the LXbug Firmware TV I V W 
ciKt Inwi panel permiti the uter Id apply pmtf M "V 
F.XORi iter, to abort (aa> the EXORcucr from a rrwll nr. 
and lo uiilialut* and met the FAORctter 

The MPU Module uxorporate* ihe M( Mt» 
M<, nieetieuinfi UrutiMPl') and ihe *>»rcm ttotk lhi» 
rrndule ti illuunu-d. perform a dual fur* -turn in thai 
mat module provide* the MPU and the clock oiult RR 
both the EXOftvttef Debug and the m*r » prototype tyv 
| Lent t> an I bit oval 
of jddmauf Ma bytea «f 
r MP*J mWjuih A input and 
. The MPV »no g a m a fc a fat 
b 72 vaftoUe kn«* —rm««« and *e 

TV Mft v> dMi Mtttk tv n.i* -f ■ 





I \" )ki iwf rtui 

With Ihe etcrptkc*) of ibe EXORcuet cloc*. 
dW tynem rruart. and the DBK tifnat ideUyad); the 
MPt 1 Module appean eutly like a M*"hKI0 Mnnt 
pna.eutng Hail *ilh ufllinuled TTL drive ^apttalir/ 

The Debug Module provide* the F.XfMcMet 
>rth m lapabildr to evaluate and debug the aacf » peo- 




TW module » RAM avm 

■ ■* *e EXbng Panmrr TV 
F-Xbng FHVMapc tntfbk* me EXORxaer to 
a Load dab Matt ate FA OR l act 
a Vertf> mat ihe data lb the EXOftnaaT » «alh1 
a Search a rapt for a ipocrfk fde 
a PtiM Ihe Ltxilerat of die memory 

• Plifa-h (<* fecned) me coatenti trf me memory 

• Prrform the MAID iMoi^nla Active (merfaLf Debugl 



hi 



ut nut III „ 



M N 

M l CKMEKAL MSOUmON 

Thf MPT Woafcjc Kf>n A doufcje fustttna 




I i ...i IMPU1 - nh 
The MfU perfiYtnt ell .if the EXbuf FirameK jod uni '» 
peofieoiioiMtkioe A Mixk ilufwn of the MPl.' Mod 
ule a peewowd in I ijutr V : and the module'i tthenubL 

J.J.J BLCK'K DIAGRAM DESCRIPTION 

lluwnied in Finn M, 



kM l°» M/ ■! I MHj. Thee 
tfldnl I" the F.VT CLK lEXTenul (~LocK I lefne Mm 
I ' «xf F4 ol aw am dock apa ami* Itendl 
Si itba «* dock uni to be t 



iMEMor, CLocKl 

Thecfaebc 

input kfOft UfMi MO the 1*0 I 

Mgnoh *l eod *2 requited by (be heCbbUO M knynw 
Meg Ueu ebd ibe FJCORcHer Tib* on mi Wwi eppltn dv 
H ctoct ebubl b> Mb) R/w cejorol beat* bid Ihe h bat 
n wrjiit ctrcbll TV ctoct control circuit dfieye Ac #2 
hxfc pidee 100 to Z30 m »/vi opplies dbt tujitot to the 
Mc MOfl I' 





retreat) cap«b«lw> 
muduk in the EXORciter caa 
b> placing i R H 



EXORdtcrbM | 

ha* jmt afsplied a ft"R <.oOicnaOd lo die noting control 
circuit "Ha* RR (.wMTUAd inhibit* the ueaing control 
from (f net ■ tinf it* ^; in-J ^* signals aid ai liV 

not uny. inttruo* the Timing control circuit 10 generate 
A BG ( Refresh Gran* aboalW W£F GRAHT) command 
The KG cummaod iifetruoi the requetung memory to 
refresh ittell u*mg iJmt MEMCLK and rem^e the RR 
KimminJ Ehe memory control, on the removal of the RR 
command, it again enabled to generate *l and *2 clock 
The MPU Module, through the MEMORY 
READY t-omnwid, ha* the capability of working wiih 
ik>* memory moduki. The MEMORY READY COOT 
mand im going low tl*o inhibit* the control logic from 
generating iti *1 and d>2 clock signals The clock control 
ctrcuti now ttnttches the *: pulse and wait* for the initio 
• in tnenory opcrauoo Ai the 
g module rrtumi 
die MEMORY CLOCK lo i high k«| euUng the clock 
cnratieri cimnl to again g e n e r ic the dl and *- ctoct. 

The Ihrce Ale control circuit, on receiving a 
l<»* lev<| TSC I Three Suae Control) input n enabled hi 
proccuihcBA(BwAvHt«ble>«cnil The TSC it Made • 
Wi» k*el by rilhrr using i jumper between El and t - 
< making (t permanently lo* > or by receiving ■ low level 
TSC ugnal (rum ihr EAOftkitrr bust no jumper between 
1 1 and HQ When the BA signal » present, the three stale 
control circuit applies a BSEN ( BuS ENabk) tig nal to the 
R/W control circurt end to the address bui interface Thti 
signal ruble* llle R/W comrol circuit and the addrew bu» 
interlace to place the R/W command and the selected 
memory addrc*i on the EXOKt iter bus A high level TSC 
input or the absence or the BA signal inhibit* the three 
sute control from generating a BS EN signal The absence 
of the BSF.N ugnil foreei the R/W control circuit driver* 
>nd the nUmt bin interface driven 10 their off or high 
impe^nct *uu- That it. these dn vers place a high .mpc 
dance output to the EXORctaer hm. 

The data but MMM circuit decode* ft* input* 
and determine* whether to transfer data into or from the 
MCMOO MaLToproccxaiBg Lmt Thu oral alao placet 
theBA tigruJ on the EX OR c tier bus During a MPU wnhr 
operate * the data baja coatroi receive* a hm arvei R/W 
command and AND * tm» ugnal w rtfa the DBE { $t cloch 
ngtul JeLavrd KM) to 2» Ml ftgnaj and mc BA ttgiul 
f.^irurg • DREN | DRiver ENabiel coenmand The DRf.N 



v (hj d 



frmi. the Mt f*tm MKroproceuing Unit to the EXOR 
i . i hut During a MPU rnemory read operation the ilau 
Nil control AND', the high le vd_R/ W command * nh the 
aU g|H* i ignaJ f orming a RCEN (Receiver F-Nabk) 
iignaJ Thf RCCR iiinai iratructi thr data bu» ifHcrfi,c to 
r dau IW mc EXORchct bus in the MC6S00 



complete explanation of me MPC'i i^jjeratH'm 



I to the 

tXtJRetier Th« t 
each lime I he EXORcuexi RESTART gffl itch » actuated 
The RESET ugnal instructs the MC6800 Micnaptoota 
ung I 'rut to perform its tniUakufcoa mutme Thii ugnal 
abo rtseU and imtultzes the EXORcuer 

TV MC6800 MicToproceuing Unit u the 
L rn»*l pmceaaing «n*t for the E^XORcner and die ««cr*» 



far a 



The EXORciser bus. as illustrated in Figure 
5 1 . interface! the MPU Module with the other module* 
being uted in the EXORciaer Thii bui provide* the 
EXOReiMff with in flexibtliry inbeing conHgured to meet 
a uacr 't tpecirK *ppl»c*oon 

The MPU Module control* the opennon of the 
EXDRciserbui This module, uung the but, is capable of 
■ddrevting 64k byte* of memory The MPU Module also 
addresses its penpheral device* as memory This means 
thai nV MPU Module addrcwea each of the EXORctter*! 
moduk* ■ memory Ounag a MET.' m e mory acad or *n*e 
cfteralirn the MPU Modok placet tjj the but the addrrti 
ot the mcmnry location to be emoecued This moduk alto 
tramfert on the but the ccaamtaada and timing tignalt 
required to perffrm the asiigned orxnihTi IV ^w. 
dunng time d£. prrrvides a two-way datatramfer capabiE 
ity between the MPU Module and the tektfrd rnerrwry 
|.Kjri»n Tabk 2-6 tdencific* and deaenbet each of the 



of the but Thit moduk would place a tow level Gffl 
(Go/Hall) on the bus and monilor the BA signal WheB the 
MPI I Module complete* the instruction it it performing . It 
generate* a high kvel BA signal The module requetttng 
L-ontrol of the bus now must pull the TSC line low forcing 
the MPU Module address bui interface driven to their 
high impedance state The requeuing moduk h*» gained 
tofltrol of the bus until it ickcn to reliixiuish control To 
Klintputh control this moduk must renwr ihc TSCauj- 
nal and. cat mc next a>2 clock pube, irkatr the Gffl luhr 
The user in preparing the E_XORc iter aa a pro 
tolypc of hu s)*tem, sets the base memory kxaatoa ad 
ifcTs*et for each of (he memory and penph er al interface 
module* The FXORciter but permta the user to l a ae r t 
tbcae moduies us any of the EXORcoer * Ucardsket and 
to move the moduk from card slot to card ski at required 
Thii bui»iitg ip- 




51) pc 
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HUH; fSAMJ TV urn ,hn«|K Ac 



i tuoMN «fHj if mjuiml, chanee 

MP! regitier* 
I < ekulelr He iirTeet ,n Ac relative 



■ in UK ma'i 




TV Oebuf Module I ha*. dia,nm dewnp. 
two I* divided into two parte The lint peel I Paragraph 

5-J 2 1 1 day. u,»,ih. module, vanoui ., end inc 

venekl pert . I'.r.jreph 55 2 2> Ji». u>ie. hnellv each ,.r 



■••en a a a. OH peaeoea. tV Data* Maelele ei el 
K) perform IB I Xbea feeaeoeai and. .ken OFT • 



INItlAUU. ASP IUSTAKT itmUOWN 
Apprueirnatrly 500 m after power it applied b) the 
hXOKetver. the IVnug Module receive* a reeet pulre 
front the MPU Module via the EXORener nut Ttni 
RESET puree tancnara due MOntYJD Mh*rt«ei.eveiu| 
I'ael em cV MM ' Vit J ute to perform eti revleel enunne 
The Dcmaj Meajuae rCBaaea tats ramaer ha pat n am and 
mauer. tear *iei ail -hkh in nam. eeeeetart I MR puh* 
TV neauev and rnaeeer v tear eucav aean araeretare a Ml 
pahe each Mae aV tXtHUma RESTART eavtca la ac- 
tuated In III 




I hit tliTea* I V MC AHO MltnafHWaTMOf U pf rflJtrTUm 111 

■ t-lii Man [»,ve.rr up r<>jiiiv In [he fmi i*.- Mep* -<t (hit 
murine iV MPl Mi-Jut* ne**» meffldry tddm. FfFti. 
(fac dhe ttfta MSB*. Md FFFF,. ((« rV r*bi LSli) w 

fft Ihr MKTT«f( WW ■ifcul <F31Wi>l M *V fcivlkmtBg 
■Tw-jt cr TV re -tan aifwit. .* hciaf i>rwn apflin tM0 
k^*AMZ>».RAM t Ni*fc, nfari tr dw MM «*1 ttw 
PHOM w*ex"1 ttfvwr* TlM toffi k-»ci ugMJ aVfctfi «W 
RAM rrn-fTBar. .rn*vt tinaf nd anJ in.im.u ihr PROM 
lelect ciaut to tntMt iV MPU to rt+S the PROM TV 
MPU Module duni* the rc«Jing of mUmtn flfl am] 
KFFF. iXt-li ihr n»ld tlan rrtwet-up vcvint Mldrrtt Inmi 
the- PROM Ihr Li*, hop cmNc cimiil. in c-naNm, IV 



Ac PROM H Hv MM' Modric. ^>pl» r-*« MVf.sa 
il>tiNnhSi^.-il>niPdir»iWLtfflil^ 

DRVt^B {Hfao ^ 4 the n-iwl M «f ** IMi 
pubc fcntnin i l.. Irvd RAMEN W(M J TV* to* 
k*fl wpul tMMft dw MPU lo nc dw RAM « pcrt.-rm 
ntf the BXa*«( Fuwarr 

TV -d" mm hi <rf --— -- ■§ tV RUT ART 
»»iKh n rt .i t dfet* rr«Kma| pi-tt fmrn rV tAORcucr 
k> piB pri-tnn, iiafttfivl ii thai IV uaiulur and rnUfl 
u peno c n ummimc* dx RB-Wwi of pwcT ■»> «v MPl »jv! 
JiVtdm D04 Llrtiim dvc tlata in IV Ualk HAM rTwrnory 



. .prtnl.wi »d Iff « 



TtONS IVnni > MPl' nvnury read or wtitr fuftLtmn. 
iV tXhif MdadMlc riVateVci .V 1 6 adffevM h»t» AO tVtwfh 
AI5. (V 41 HM( «4gM. tV VUA <VtM Mtan, 
Aa tfcui l atpwl M< R/W c— d VH EXOK- 
tmrV tVrtat a w-ftaar. »nac upatmrn.. dm laadlt 
^ II H a d II dfet net* data Vc BtftN«0 W TV 
r 1« i*kc» hi* n. v ^dt«. N» 



S-J 



tmtrtm* wd i he d£ tunaf wjntl . ihr \ M A Nftut . *nJ 
0W IV* nnvund to thr nnttml hut interface TV aft 
ijrrn but interface, after hut In nig the inpul Mhlnu. 
couplet thr ahlicii Id ihr varvwi circuit* uw-J urt Ihr 
, IV curtrol but iBtrffKC after buflrrWt; M 



i ihr MPL Mobile it «J 



dretunf the t. X hug Fumwirr TV I \hu([ Finn* are ll to 
trtrmr^ addrrwet PDOn,. .Jir-Hifh H-TTn If <hr MPl' 

KM* nmnt 

waVBAOMM 



bus TV KXbug cetttml InfH,. i* driermimne ihji Ihr 
MK' Module u *JJrc^m« thr BQH| Firm»an. nada 
d* p«miIk«i of iV&XBIXj twitch THu t*rtch in thr i It- h 
putMM«i inftihtii the fcXhuf tuaKrul tofx from gr nr, * |tt| f 
ibr iniduk i 1-Xbu| hwi m i* **J MUTbcn rtMt cuvuti 
in frrrtmtr t YL A urnaJ i« all MPl M>"«Juif addrettri 
In thr ON piwiuna , bo««w i , thr tX BL'G twitch enablct 
Ac EX hug ctMtrol tope to j tnH t IV module i hXbug 
<:ocnmjf*> and Mbfbttt thn tuxtot from frnrtmnc a 
VU A ugtul during thr cum** ■ 'f the EXbug Firm* an 
The mine b1 «« VIM ugnai radhri *a* eV VMA »-tm*i 
to rfuMr *r -f^KTLtJ EXl* lt vi M-duJe. prrm.it thr 




eV MTU Module d i 
further devi-dra thr addrrtt htri to d 
MPLI Moduli- it addrniinf thr Drbug Module 't RAM, 
ROM. PROM. itop-(m«ddrru nrcui* PlA. or ACM A 
ormtta TiMe V I deotcn (Vaddrettev tcktvd.in.tati 
*.->.! | fruS^f . ..r--Tij.-.J' 

TABIC Mi EX** Fhvn Mi— nj Ki— 





Krtwn 


Srtrrtrt 

in 


I'liinmtsd 


noo 


nn- 


IIOMI 


FVMA 


MO 


F7FF 


ROM? 


FVMA 


MO 


FBFF 


ROM3 


FVltA 


MM 


FCF7 


ACTA 


ncN 


PCFl 


fCFB 


rw 


Ml N 


H Pi 


PCTF 




mi N 


FMO 


l-TTf 


HAW 


RAMS 


FFM 


MM 


RAMT 


RAM3 



VjkAND'tlVRVWc 



V) TVEXbufc 

.Khlhf i.'h-TtlB, 

4a R7W* I «J»d*ROM« 



the rfaU hut cnaNc * uvui( Nott *hilr Ihr MPV it read 
■nf the kfifcktl mem o ry location , Ihr d>2 R/tt>' pult* 
iinc/ucti thr Jala hut enable nnuit Iti generate a 
DRVENBmjm) Pm» ufMl mtftKtt the dau hut inur 
l*,r ui tnblri ■Uu rr«n thr tebc^tnl mrf*.ir> kxitoun i* 
dt. Dthuf RVjtfl to *r MW M Mi m *e EXOR 
catfto 

Dm( • wt tm t o rf wrnr nutrMua o< F \t-uf 

» • to* Irvtl R/W com- 
(in 

thr Lirniirt illuilndd in Fifin V ) TV tXbug c 
tofK u Mtohttrd b^ thr R,Tfc putw frn trnentutf i 

trlrvtoJ mrm.« k*«* h «..othcR*M A(X\ «PtAdi 
thr Hf^c* tddrru cih -uii. tag d aU hwt rtuMe CtfCM M 
I «n1 affrort ■ RECENB uitu) to ft* dm but 

Thlt tl|tul Ftuhk* thr 4»t« hut intrrfair 

■ from thr EXORumt but in iV menvjry 

tHiWIrf MT/ov TVuM*.««pKMaa(djtt 
EXCriUtter ABOftT n«cfc. ii«m Rw EXORch to 
«bcn of n it f n toi tV pn>gfwf" n it mh| nd Rfen to 
the tJtbdg c«Mrc4 RR VjR RR G«dt umr ihr AB ORT 
.*K L h i» Ktatod, the Bbarl fltp-flt^l applm cfi AB7 
( After T) ufiutl to thr SMI intuMr ru\wif wd to the 
Mt"6B20 Prnphrnl iMrrlKr Adapter ( F1A) tit tfae «op- 




rurr routinr ihr MTV Mom iU rrfMUt coMrtti on thr 
MkI *ad then ptitlt Ihc MCM20 P1A in ihe HDp^oft- 
*ldm« drLodcr to determine the nrvfBlion initulin| the 
ititemipt la thtt iw . thr ABT input to thr MCMJ20 PI A 
mmn dtr MPl Mcrhde u dyIbI the twrmew 
'ABORTED AT" *Pd Rk MPV rtfaart dt» w ri am 
fttwck O* cutu flt t iat ihe pnnonf uprnrKTa, thr MH ' 
MuOwlr fnrt to ihr KXhuf cowmJ pn>frvn 

STOP ON ■ ADDRESS liC Or F. TtttGGl'M 
f UNCTION Thr utrr in trlrcting ihe M<ip m widrrtt <H 
tcupr mmrf funtlhw kwdi an addrvu into the EX OR 
Liter TV MPl Module uung t»" w h i w i >nlr open 
•MB. touRt dut aRRpm Me Rw MCRtSO P1A n the 
RRfrilR iRRRRI ItRRRRI TV R)g| RjRBRRRR *" ri 

erf Rk addfrtt arr kwdrrt oeo w4t A I 




address derofcf TV NMI intciasc ctrcuil through its NMI 
ctatsmaod. I [Mules ■ MCbsWO MPf rain maskable inter 
rmul nsssfnar and eiuMa tv NM1-ROI csiisnstf IV (MM 
TV NM-ROI .. cmrr cpplie. two palm to the NMI 
imi tate c ircuit — one M (he sis stench <ci clock purse afk-i 



4.' clock pulse after the NMI was initialed At the conclu- 
sion ..f the thirty secorid*2 clock pulse. IV NMI initiate 




t> ihc MPU register COMCMI 
no Ihc luck ami trsrn polb the MCM20PIA in Ihc stop- 
oQ-addkm obcakr la chas caw. Ihc SAD lapm lo Ihc 
MCcaUO PTA instructs the MPU Module I" print Ihc 
siaicmeni STOP ON- ADDRESS'' and ihc MP! ecus, 
trt cubbmbk on the stack On completing Ihc printing 
operation, the MPU Module foes to the tXhug control 
prorrain tt ihould he noted thai the MPU complete s the 
instniclion it is processing before n processes Ihc NMI 
Lomnurul. thrrclorc. [he MPU may not nop on Ihc .elect 
adclreak hut on Ihc address of ihc ncsl iiMirssction 

KUN ONEiNsntvcnav rut/man The 

user in the MAID function has the capability of instructing 

Dotts in esther tracing through a user's program or free 
running through the user s program The MPU Module on 



-lore.. MCH»M PlA. Tat MCfc.20 PtA oh receiving Has 
insiru.lion applies s RINST I Run une INSTruclHssi tig 
Ml ■ ihc ROI [Ran One liutr uclionl pulse network This 
network con. cm the RINST signal to | 3 Sns pulM Thil 
pulse load, the hour, numbei 101 I (decimal I II into the 
NMI- RC}| counter Al the conclusion of the eleventh eV 
ckx-k pulse, the coupler instructs the NMI cut ml to in- 
matr j non maskable interrupt routine During the 1 1 e>2 
clock pulse period, the MPU Module transfers the con 
lents of the user reenter sailed rat Ike slack hack inlo the 
MCNsfH) MPU registers and pciT i wina the nest itastruction 
in the user's program The NMI innate circuit and NMI 
R( II .owner rios. generate a J 2 *Mong SMI pulse In toe 
ram maskable interrupt routine the MPU Module stores 
the contents in the MPU register on Ihc stack and then 



II the EXORctser ssas inttru.lcd hi run this 
insltsjcimn in the freerunmng mode, the MPU Module 
goes cam-sly to the MAID control program If. on the 
mhet hand. Ihc EXORciscr was instructed lo trace 
I. the MPU Module prints the register 



W DAT* TEMI1NAL ISTOfACt TV data I 
laastrface csreutt. sscatung in cras^smctiiui with tt 
Raer Modtslc pro. ides ■ mo »i. anal 

J data terminal The user in 



transler haud rait between the EXORciscr and Ihc data 
terminal to he used The (said Rase Module applies the 
BIT RA TE cJoet and the I 34 49 Hz signal ■ the Debsig 
Module The BIT RAIT clock o l6fcrises the dais utnsfer 
rate The phase dctectot compares the Hi iriput 

•iththeBfT RATE clock BBl determine, .run Ira the data 
being tranalerred require, one oe ttto stop Ms. Thai Cir- 
cuit in comparing the IJ4.40 ligttl with a 1 10 baud rate 
input. h.rmi a high level SBS (Stop Bit Selccll signal 
This signal is used u address be! A2 on the PROM In 
comparing the seven inner baud rates (all abuse 135 Hrl 
used in the EXORciscr with the \U 4« Hr signal, the 
phase dcteslist generates a loss level SBS signal The 
EXORc iset in preparing lo transfer data reads the PROM 




gf|| ,S, 

I the PROM The E 
o the ACTA ■ 
the appropriate numher of stop but 

When a TTY data terminal is connected In the 
EXORcrser, Ihc Debug Module receives a low Level TTY 
signal This signal enables the receive data select circuit to 
process the SERIAL DATA input from a TTY data Irrmi 
rial via Ihc Baud Rate Module 

When the EXORirnver is interfacing with s 
RS-2-32C data terminal . the RS-232C control interlace 
circuit receives I high level DATA TERM READY tig 
aval After double inserting tau signal, the Rs : >:t ceo 
trol interfa-r .tr. uu transfers Ihts signal lo the HiuJ kale 
Mestkale aa she DATA SET READY signal The Baud Hair 
Module transfers du. signal to the RS 23 2C data terminal 
as the DATA SET READY. CARRIER DETECT, and 
CLEAR Tl) SEND vgnal. 

The EXORctser in transferring a character to 
Ihc data terminal, loads in parallel Ihc character into the 
MCbtlSO Asynchronous Communications Interface 
AdaptrilACIAI The MC6SS0 ACTA reformats this data, 
adds Ihc stan bit and the appropriate numbei of stop bits, 
and venal transfers the character to the RS-23IC level 
..-roenei at the BIT RATE, clock fiespntiscy The RS 
IMC krvel converter cudvsm srs TTL ci^spatibk i caput so 
the RS-2J2C cossspssttble signal level The TRANSMIT 
DATA cajlnjc of is.i . cnsrual is applied so test TTY isolator 
and led ..inserter cii-.uil and ihrnsigh [he Baud Kale 
Miatule to a RS-232C data lcrm.ru) (if used) Tax TTY 
convener at this lime is receiving the READER CON 
TROL signal from the AC1A and the TRANSMIT DATA 
input These two signals art optically isolated arid then 
^nvtnd lo be TTY compatible The TTY level convef. 
let transfer! the READER CONTROL and the SERIAL 
DATA OUT signals through the Baud Rale Modulr lo the 
TTY data terminal The READER CONTROL signal rs 
used 10 cnestml the operation of a modified TTY data 

When she user enters 



IV SERIAL DATA INPUT line The iiosaeor and level 



S.9 




k^MtraaM* aaaai aad taca dot ANDihii^iidKi 
iRfcSHTIrflc Nc-.eachtnar thr RISfT 
i - aMBttj *r RESTART »*ne* or** 



■ * PChaajp 
if n Ku accepted ■ « himl ( r Oo i 
MC8IWh«»»r V TTi*OivK«i.t*r the MPT Mi«hUrread». 
I he Ml MS) AClA and tramfen the character h> riat 
MCbUOMPU 

Whrn thr u«* enter* ■ ih*™ief inii* the RS 
2)2<." data terminal, thi* character i* mupleu IhrK-KJjth ihe 
Hiud Kile MinJuIc to ihc KS-232C level converter I hit 

circuit cnniert* thn input ■■• be Trt. j t. 

■pplm thn ugnal bi the recrive diti rclcd tirvuil The 

receive data wlr, i circuit ji mt» time ii alto i c , r ■ 

hijh level TTY input ami tramfen the *enai input data Im 
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